This paper studies the determinants of net interest margins of banks (NIMs) in four South Asian countries (Bangladesh, India, Nepal and Pakistan) in the period 1997-2012 using panel data of 230 banks. The study is in line of Ho-Saunders (1981) dealership model and its later expansions but extended the model by adding new variable the relative size of the banks and also classifying the determinants of interest margins as bank specific, industry specific and macroeconomic specific variables. We found that liquidity and equity positions, required reserve and operating expenses to total asset ratios affect net interest margins positively while relative size of the banks, market power and economic growth affect inversely.
Introduction
Existence of net interest margins (NIMs) or spread is the fundamental factor of Banking as the Financial Intermediary business. Spread is the difference between the weighted average of yields on assets (interest revenue) and liabilities (interest expense) -also called the bankers' mark-up (Allen, 1988) . However a very high or low and volatile spread can cause severe bank management problem and can create distrust among the stakeholders of the banking business.
There may be a strong relationship between the higher spreads and higher default rate. Again from bankers' perspective, there may be trustworthy causes to charge higher margins as the wealth maximizer candidate in the economy. From the societal perspective, the higher the interest margins, the lower will be the social welfare. So, regularly updating our knowledge on interest margin determinants is valuable for number of reasons including monitoring changing trends in bank efficiency through time and evaluating whether bank margins are providing effective price signals to market players (Hawtrey and Liang, 2008) .
In line of the Ho and Saunders' (1981) dealership model of banking where the banks receive deposits funds at random intervals, and subsequently, utilize these funds to satisfy stochastically received loan request has been studied for many years by different scholars in extended formats.
Allen's (1988) studies on portfolio effects on spreads and Saunders-Schumacher's (2000) considerations for regulatory components, a market structure component and a risk premium component to determine the net interest margins of bank are notable. Angbazo (1997) studied the dealership model in single stage, considering the credit risk and also interest rate risk. Maudos and Guevara (2004) extended the dealership model viewing banks as the firm considering the operating expenses explicitly into account. Kunt and Huizinga (1999) found that a larger ratio of bank assets to gross domestic product and a lower market concentration ratio lead to lower margins, controlling for differences in the bank activity, leverage and the macroeconomic environment in their 80 cross-country sample study.
Bernanke, Gertler and Gilchrist (BGG) (1999) in their dynamic general equilibrium model to clear the credit market frictions in business fluctuations and Gertler and Kiyotaki (2011) in their macroeconomic paper on financial intermediation and credit policy in business cycle analysis also discussed about the effect of net worth of banking firms and default probability and their impact on margin determination.
In this paper, we tested the dealership model and its later extensions of bank interest margin determinants in case of four South Asian countries that is Bangladesh, India, Nepal and Pakistan, using fixed effect panel of 230 banks data for the period of 1997 to 2012. We viewed each country's banking sector in terms of a single representative agent and interested in margin determination on national basis. We studied the explanatory variables of interest margins classifying as bank specific, industry specific and macroeconomics specific and incorporated new bank specific variable the relative size of the bank which we found significantly and inversely affect net interest margins of banks. In our empirical model, we included 15 deterministic variables which seems a populous model of interest margin determinants in terms of number of variables. Selection of our sample was also notable on the ground that most of our sample countries (Bangladesh, India and Pakistan) were under the rule of British colony for around two hundred years. We got the opportunity to study those countries' banking systems all -together considering likely regulatory, social and economic environments. The similarities of the countries gave us opportunity to test our theoretical model empirically using fixed effect panel regression. We also ran country-wise fixed effect panel regression and presented in the paper along the base line regression result. In the near past we found similar studies 2 on developed and developing countries of USA, Europe, Australia and Latin America but in case of South Asia, this study is a unique addition to the literature of the determinants of bank net interest margins.
The rest of the paper has been organized as follows: in section 2, we presented relevant literature on the determinants of net interest margins. In section 3 the empirical approach of our study and in section 4 the sample description has been outlined. In section 5 the result and finally in section 6 we presented the conclusion and policy implications of our study.
The literature on determinants of net interest margins
Starting point of bank net interest margins determinants can be attributed to the dealership model of Ho and Saunders (1981) as an extension of the hedging hypothesis and the expected utility approach. In their landmark initiative, they proposed the two stage model of interest margin determination. In stage one; they argued the existence of 'pure spread' as the price of providing immediacy of services in face of the uncertainty generated by asynchronous deposit supplies and loan demands. In stage two; they attempted to measure the amount of pure spread by considering number of imperfections and regulatory restrictions. According to the model, pure spread is the difference between the bank lending rate ( ) and the deposit rate ( ). As there exist transaction uncertainty, banks set their interest rates as a margin relative to the interest rate of the money market ( ). These happens as,
= p-a = p+ b
Where a and b are the margins for the provision of immediacy services. Thus, as the risk averse, utility maximizer, bank's pure spread (S) could be determined as follows: Lerner (1981) criticized the dealership model that it failed to recognize the bank as a firm having a certain production function associated with provision of the intermediation services. The presence of cost inefficiencies associated with the production process across banks can have a distortionary effect on the margin. The extension of the basic dealership model by Maudos and Guevara (2004) responded to this criticism by explicitly incorporating the role of operating costs and providing a detailed description of the link between riskiness and the margin in their one stage model of interest margin determinants which covered the data of 5 European countries to prove the model empirically.
Allen (1988) expanded the dealership model from a structure with one kind of loan and deposit to loans and deposits with many maturities that is the 'portfolio effect' apparent to margin determination. Angbazo (1997) studied the net interest margins of commercial banks reflect both default and interest rate risk premia. The study also showed that banks with more risky loans and higher interest rate risk exposure would select loan and deposit rates to achieve higher net interest margins and cross sectional differences in interest rate risk and liquidity risk are related to differences in off-balance sheet exposure. We get the motivation for our present study by the inconclusive nature of the empirical literature of the determinants of net interest margins of banks. We want to focus on the determinants of net interest margins by adding new variable the relative size of banks and also incorporating the explanatory variables both microeconomic and macroeconomic in the past literature in our contemporary cross-country study. A prior cross country study was conducted by Kunt and Huizinga (1999) using global 80 countries' data over the period 1988 to 1995, however their particular concern was exogenous influences such as macroeconomic indicators, tax rates and the degree of international ownership, all of which found significantly related to interest margins.
Complementing their works, our study results, reported here focus on both microeconomic and macroeconomic determinants of the net interest margins of banks.
Empirical Approach

Econometric Model
We used the fixed effect panel estimator to evaluate the impact of various determinants of bank net interest margins (NIMs) in the South Asian countries. The fixed effect model is: Or, for fixed effect specification, we can rewrite the equation 3 as follows: 
.Equation 4
Where, is the net interest margin of bank i at time t. The superscripts j, l and m of Xit, denote the bank-specific, industry specific and macroeconomic specific variables respectively.
Whereas, Z is unobserved variable but correlated with X. Z can be interpreted as an intercept of unobserved effect of observation i and unobserved time specific effects on the dependent variable can be captured by introducing time dummies so we did in our study as ( ). All other regulatory and country specific effects supposed to be included in the constant term (∁).
Variables
The econometric model developed in the section 3.1 to determine the net interest margins of banks in the South Asian countries requires proxy variables to prove the model empirically. We have used 3 categories if explanatory variables namely (i) bank specific, (ii) industry specific and (iii) macroeconomic specific variables. In total we used 15 explanatory variables of which 11 are bank specific, 1 industry specific and 3 macroeconomic specific. Some of the variables have been considered to prove our initial hypotheses and some of them for the controlling purpose Regarding the relationship between equity to total asset ratio and the net interest margins of banks, we found contrast literature in the past. Macroeconomic stream like Gertler and Kiyotaki (2011) framework argued that the rise in net worth (equity) relative to the capital stock reduces the expected default probability, everything else equal. The underlying economics of that proposition is that banks can charge lower margins where default probability is lower.
On the other hand, mainstream banking and finance literature expect positive sign arguing that customers are willing to bear (pay for) bank regulatory taxes in return for the positive externality related to bank monitoring. That is 'banks are special' and customers are willing to pay for that specialness (as cited by Saunders and Schumacher, 2000) . To address the systematic risk and other regulatory reasons, banks maintain certain equity level. So, everything remains constant, the risk averse bank tends to charge more as the interest margins. Hence, we expect the positive relationship between equity to total asset ratio and the net interest margin of bank.
(vi) Total loan to total deposit ratio Differences in the standard deviations of deposit strength and the loan strength (long run relationship) explain the heterogeneity in bank's price setting behavior (Gambacorta, 2008 ). In our model of determinants of net interest margins of banks, we applied this total loan to total deposit ratio as the explanatory variable to see whether the funding strength (how much of the total loan have been financed through deposit and other sources of funding) has any significant deterministic power to banks' price setting or in other words net interest margins. In this study, we expect positive sign between total loan to total deposit ratio and the net interest margin of bank. assets. We followed the later approach and expected that, everything else remaining constant, an increase in the net non-interest income will affect a bank's net interest margin positively.
(ix) Required reserve to total asset ratio Portion of deposits that a bank must hold but cannot lend out is the required reserve. This is one of the regulatory variables of central banks to conduct monetary policy. Although, this safeguards the depositors against sudden run out of banks but for banks, holding every penny from the deposit amount reduces the loanable funds so as reduce the probability of earning more interest income on loans or from investing in the financial markets. The larger the volume of required reserve, the greater will be the opportunity cost. In our econometric model of determinants of net interest margins of banks, we used cash and due from banks from bank scope database as the proxy measure for required reserve. Our hypothesis is, holding other things remaining constant, the larger the volume of required reserve of a bank, the more will be the net interest margin. 
Sample description:
In our econometric model of the determinants of net interest margins of banks, we studied 230 banks of four countries in South Asia between 1997-2012 periods to test the model empirically.
By countries, India represents 53% banks in our total sample while Bangladesh, Nepal and Pakistan represent 14%, 13% and 20% respectively. We defined banks as the financial intermediary who takes deposits and provide loans and advances in the ordinary courses of business. We excluded the data of Islamic banks from our sample as in India and Nepal there is no or very limited Islamic banking operation. For our analyses, we collected data from various sources. The dependent variable and the bank specific explanatory variables, we collected data from the Bureau Van Dijk's Bank Scope database (Bank Scope 2013) using the universal model of banking database. We took the primary data set from the Bank Scope but calculated by our own to get the Herfindahl Index and Concentration Ratio (CR3) which we used as the industry specific explanatory variables in the baseline model and also to perform the robustness check.
Finally, for macroeconomics specific variables, we collected data from two sources. We collected the data regarding interest rate volatility from the central banks websites of the respective countries included in our study. We took the monthly averages of the daily call money rates and later calculated the annual standard deviation at our own. From International Financial
Statistics (IFS) database (IFS 2014)
, we collected yearly data of rate of inflation and the growth rate of gross domestic product (GDP). 
<Table-1>
Liquid asset to total asset ratio averaged 86.02% whereas equity to total asset ratio average was 11.58% with 13.36% standard deviation. Among others, average required reserve ratio was 5.64% and operating expense to total asset ratio was 2.98% on an average.
Average value of Herfindahl Index 0.1398 indicates the existence of sound competitive banking environment in the South Asian countries. Average rate of inflation was slightly more than 7%
and South Asian nations grew about 6% in our sample period. Table-2 
<Figure-1> <Table-2
From figure -2, we also observe the higher dispersion of net interest margins of banks in Pakistan and may be the lower in case of banks in Bangladesh over the sample period.
<Figure-2>
Results:
We used fixed effect 4 model to capture the specific characteristics of each group, using the within-group estimator. We also introduced the time dummies for each year to control for time invariant effect in the regression model. First, we will present our baseline model result of the pooled estimation. Then robustness checking of our baseline model and in the later part of this section we will demonstrate the country-wise regression results. In all the cases, we allowed for individual heterogeneity and used robust standard error 5 .
5.1.Baseline result
Result of our baseline model of fixed effect regression, where we assumed each country's banking sector as a single representative firm, has been presented in table -3: determinants of net interest margins of banks in South Asia, 1997-2012, total sample. The first column of the table 4 The Hausman test allows the null hypothesis that the individual effect and the explanatory variables are uncorrelated, rejected in all the cases. 5 Confirmed by LM Heteroskedasticity test and the test statistics (p-value) are presented in the respective tables.
present the list of the dependent and independent variables but the independent variables have been presented in quite classification of bank specific, industry specific and macroeconomic specific variables respectively.
Another feature of the presentation of table -3 is that there are two models-model 1 and model 2.
Three columns of each of the model 1 and model 2 present the coefficient, robust standard error and t-statistics respectively.
In model 1 we included the explanatory variable -relative size of the bank but excluded in model 
<Table-3>
Equity to total asset ratio (E/TA) is positively related to the net interest margins of banks with statistically significant impact. We found that if the equity to total asset ratio increases by 10% then net interest margins of banks would increase by 64 basis points. As we stated in section 3.2.1 (e) that past literature has collided expectations regarding the relationship between equity to total asset ratio and the net interest margins of banks. In the mainstream banking and finance literature expect positive sign arguing that 'banks are special' and customers are willing to pay for that specialness. In the macroeconomics literature, Gertler and Kiyotaki (2011) framework argued the rise in net worth (equity) relative to the capital stock reduces the expected default probability so banks can charge lower margins holding other things remain constant. However, result of this paper support our hypothesis that solvent banks charge higher net interest margins.
Total loan to total deposit (TL/TD) ratio which captures the funding channel(s) of the banks for loans and advances found positive coefficient but insignificantly related to the net interest margins of banks.
Log (Loan) which also be termed as the size of the operation of banks has insignificant relationship to the net interest margins of banks according to our baseline study on South Asian banking. This outcome fails to prove our initial hypothesis that size of operation and net interest margins of banks are positively related. But South Asian banking scenario seems different from the hypothesis.
Net non interest income (the ratio of the difference between non-interest expense and noninterest revenue to total asset) found to be insignificant.
Required or regulatory reserve to total asset ratio and net interest margins of banks are positively related and the relationship is statistically significant. The result is also supportive to the baseline dealership model of net interest margins determination of Ho and Saunders (1981) and also the subsequent expansion and their studies of the model so as our initial hypothesis that everything else constant, increase in cost of reserve will cause increase in interest margins of banks. That is if the bank's cost of holding regulatory reserve increases, banks subsequently shift that cost burden to the customers. Economically speaking, a 10% rise in the required reserve ratio will increase the net interest margins by 48 basis points.
We found positive and statistically significant relationship between operating expense to total asset ratio and the net interest margins of banks in our South Asian banking studies. The baseline result states that a 10% increase in operating expense to total asset ratio will raise the net interest margins by 2.3%. The variable covers the level of efficiency of a bank. We proved our hypothesis that efficient banks (here in our study, in terms of cost or cost efficiency) may charge lower margins or in other way, customers are paying higher to the less efficient banks in South Asia.
Operating expenses to gross income ratio or the quality of management found insignificantly related to the net interest margins of banks.
Market structure (Herfindahl index) of banking in South Asian countries and net interest margins of banks are inversely related and found statistically significant. This result disproves our initial hypothesis that higher market concentration will create scope for charging higher interest margins for banks. This divert outcomes of the studies may arise question regarding the significant differences in the market structures of the different economic background economies and their impact on determination of net interest margins for their banking market.
Finally, among the macroeconomics specific variables, we found standard deviation of short term interest rate (SDint) and the rate of inflation have no significant relationship in determining the net interest margins of banks.
Growth rate of Gross Domestic Product (GDP) and net interest margins are negatively and statistically significantly related. That is if the economy grows at 10% then we can expect a 61 basis points reduction in the net interest margins of banks. The economics of thinking so is that when GDP grows, economic expansion also becomes visible. In that expansionary economy bank can expand their business and thus will be able to charge less form their customers.
Finally we introduced time dummies for every years of our observation period to capture the time specific effect (if any). But we found time effect is insignificant to determine the net interest margin of banks in the South Asian countries. Table - 
Robustness check
<Table-4>
Country-wise regression output
We estimated the explanatory equation of the determinants of net interest margins of banks for each of the country's banking sector included in our baseline model. Our aim was to see the country variation (if any) and their impact on determining the net interest margins. Another intention to do so as our fixed effect regression model does not determine the country specific variation (if any) by using country dummies in the regression equation.
However, the country specific regression output has been presented on Nepal. For Pakistan, the coefficient is negative and statistically significant. But for India, the coefficient bears negative sign but statistically insignificant.
Liquid asset to total asset ratio found significant and positively related to net interest margins of banks in Bangladesh and Pakistan but insignificant for India and Nepal.
Equity to total asset ratio found highly significant and positively related to net interest margins for Bangladesh, India and Nepal. For Pakistan, found positive coefficient but marginally insignificant.
Total loan to total deposit ratio is positively and significantly determine the net interest margins of banks in India, Nepal and Pakistan. Log (loan) plays significant and positive role in the banking market of Bangladesh and Nepal.
<Table-5>
Net non interest income is positively and significantly related to net interest margins of banks in Bangladesh and India. Whatever the margins in the banking markets of Bangladesh and India, can be attributed to this variable largely. For every 1 percent increase in net non interest income will result about 0.57% and 0.25% increase in net interest margins in Bangladesh and India respectively. For Nepal, the impact of net non interest income on determining interest margins of banks is negative and statistically significant. In Pakistan, this is insignificant.
Required reserve to total asset ratio is found positively related to the net interest margins but found statistically significant for Bangladesh and Pakistan.
Operating expenses to total asset ratio is highly significant and has positive impact to determine net interest margins of banks in all the countries included in our study. In Bangladesh and Nepal, Operating expenses to gross income ratio is significant only in case of Bangladesh and is negatively related to net interest margins of banks.
According to the country specific regression output, we see Herfindahl index i.e. the market structure is important to determine interest margins of banks in Pakistan where this variable is negatively related to the interest margins and significant at 10 percent standard error.
Among the macroeconomic specific variables, we found short term interest rate, which have been proxies by the standard deviation of short term interest rate (SDint) is significant and negatively related to net interest margins of banks in India. Rate of inflation plays significant negative role to determine interest margins of banks in Nepal. Finally, growth rate of GDP plays significant and positive role in Bangladesh but negative role in Pakistan in determining net interest margins of banks.
Conclusions and implications
Using a comprehensive cross -country panel data set with bank-level, industry-level and macroeconomic -level explanatory variables, this paper presents the empirical results on how bank specific, industry specific and macroeconomics specific factors affect the interest margins of banks. We started from the dealership model of Ho and Saunders (1981) and later extension by other authors but followed the single stage model of margin determination and included four South Asian countries' that is Bangladesh, India,
Nepal and Pakistan banking sector data covering the period of 1997-2012. Our empirical findings are consistent with our theoretical analysis.
Among the bank specific determinants, we found the liquid asset to total asset ratio, equity to total asset ratio, required reserve to total asset ratio and operating expenses to total asset ratio are positively related and the relative size of the bank is negatively related to the interest margins of banks at 1% significance level. Unfortunately our result does not support significant relationship between non-performing loan or the default risk and the interest margins.
A negative concentration effect found in the South Asian banking may be due to the high concentration of the foreign banks those charge lower interest margins. A market characterized by foreign banks has lower interest margin because of superior management or production technology (Tarus et al. 2012 ).
However, the macroeconomic variables like standard deviation of interest rate and the rate of inflation found insignificantly related to interest margins. But the economic growth has significant and negative relationship with bank interest margin which suggest that national economic prosperity provides sound interest margin compensation to the banks.
We conducted our panel empirical study employing both fixed effect and random effect estimations but fixed effect model performs better and generates the preferred specification. Robust standard error has been incorporated for the base line model, the robustness check and the country-wise regression which ensure the correct inferences from the estimation.
Regarding policy implications, we suggest the banks to take appropriate actions so that the default probability would have proper reflection in determining the interest margins. For the regulatory bodies, we recommend liberal policy actions for new entrants that could contribute to the improvement of the competitive environment in the industry in order to reduce the cost of financial intermediation to facilitate the society as a whole. 
